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ART. XXX.-Address deliveTed bifoTe tILe American NetTo
logical Society, J)ec. 30, 1892, by the President, Dr. B. A. 
GOULD. 

THE year just elapsed has, like its immediate predecessors, 
borne witness to the steady growth. in public opinion, of the 
reforms for which the American Metrological Society was 
established and to which it has earnestly devoted itself, so far 
as the resonrces at its disposal and the earnest efforts of some 
of its membel's have permitted. The hoped-for action of 
Oongress in making the employment of the metric system 
imperative in the United States Oustom-houses, as recom
mended by the late Secretary of State and UJ'ged by a very 
large number of petitions from varions parts of the country, 
has not been successful, although the interest of many mem
bers of Oongress appears to have been enlisted, and earnest 
correspondence with some has been carried on. The confi
dent expectation that a committee at Washington might be 
influential in keeping the subject constantly before the minds 
of our legislators has likewise not been fulfilled; owing possi
bly in part to the many exciting matters ot political discussion, 
which have been exceptionally prominent. 

But the careful observer cannot fail to notice the increase in 
knowledge of the metric system among our people, and the 
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constant accession to the number of its advocates. The tech· 
nical societies, especially the Teclmi8cner Ve't'ein of Americans 
of German origin, and the American Pharmaceutical Society, 
have been actively useful in this respect; and I cannot with
hold the expression of my full conviction that a comparatively 
little more organized and well-directed effort will suffice for 
making the fhst steps in an advance which must end in the 
practically general adoption of the system in the United 
States. 

Elsewhere the movement has been analogous. In those few 
nations where the use of these weights and meaSllres has not 
been fully established by law, the tendency to their employ
ment has been constantly increasing to a notable extent; and 
in those where their use, although prescribed by law, has not 
yet become gellerally adopted by the people, the same tend
ency is constantly asserting itself. 

In short, it may be unhesitatingly declared that the employ
ment of the Metl'ic System is constantly incl·easing thl'Oughout 
the civilized world, alld that its advantage8, commercial, social 
and scientific areevel·ywhere becoming better appreciated. 

The most important l'e~earches, expel·iments and compari
sons for the perfectionment and application of the system are 
of course those which are carried on at the International 
Bureau, established for the purpose near Pal·is by the j6int 
action of most of the civilized nations of the world. Here 
the elaborate comparison of national pl·ototypes with the two 
international ones which now serve as the definitions of the 
meter and the kilogram, has been essentially completed, so 
that the Bureau is becoming better able to devote a share 
of its attention to the investigation of other of the important 
subjects which demand its care. 

One of these to which attention has been directed during 
the past yeal· has been the relation of the yard to the meter, 
which may now be regarded as definitely settled within one or 
two units of the fourth decimal. The researches of Dr. 
Benoit, Director of the Bureau, of which I had the pleasure 
of giving you some account a year ago, established the true 
length of the Toi8e du Perou, Besse1's toise, and the toise No. 
9, and thus brought harmony into the previously conflicting 
results of some of the geodetic surveys. Our colleague and 
Secretary, MI'. Tittmann, has studied the val'ious determina
tions by the English and American authorities, and after 
deducing their appropriate corrections, inferred a value of 
39·3698 inches as representing the true relation of the inch to 
the meter. This differs by little less than a full thousandth of 
an inch from the value which had been generally accepted and 
incorporated into the British Act of Parliament of 1878. 
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During the past year Dr. Guillaume, assistant in the Bureau, 
has investigated the same question, availing himself of inde
pendent data. Using the results obtained last year by Dr. 
Benoit, according to which, at the temperature 16°'25 0., 

mm 
Bessel's toise = 1949 '061 
Toise No. 10 = 1949'060 

and accepting the determination of Olarke 

Toise No. 10 = 2'1315091 yards 
we have the result 

1m = 39'3699 in. 

which differs from our Mr. Tittmann's previous result by only 
one ten-thousandth part of an inch. 

The relation of the British measure of length to the meter 
seems thus very closely determined; but the same is now to 
be still further examined by a direct comparison at the Inter
national Bureau of the two principal standard yards, which 
will be taken to Breteuil for the purpose by the Warden of 
the Standards. 

At our annual meeting a year ago, I had the pleasure of an
nouncing that arrangements had been essentially completed 
for the determination of the meter in lengths of light-waves 
corresponding to known and easily reproducible rays of the 
spectrum. In spite of some serious difficulties this plan was 
successfully carried out. Its execution was confided to Prof. 
Michelson, who was granted a six months' leave of absence for 
the purpose by Olark University. Through his exertions the 
apparatus was completed in time for him to take it to Paris in 
the first week of July last, and he bas been assiduously occu
pied with the measurements. Although these .are not yet 
absolutely completed, only a few more weeks of labor will 
probably be necessary to conclude the investigation, which has 
been attended with the most gratifying success. Prof. Michel
son discovered during the last spring, that the metal cadmium 
afforded three rays, sufficiently monochromatic for the pur
poses, and situated respectively in the red, the green and the 
blue. The number of wave-lengths to the meter for each of 
these will soon be fixed with extreme accuracy, and the meter 
thus brought into relation with natural units; so that, were 
every metric prototype in existence to be lost or destroyed, 
it would still be possible for the meter to be restored by future 
generatious, with accuracy to less than half a micron. 
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The feasibility of this investigation, which has sometimes 
been made the subject of doubts, expressed or implied, has 
thus been fully demonstrated, and in the most effectual and 
gratifying way. 

It may be added that this method of measurement, which 
has been so successfully employed by Prof. Michelson iu de
fining the length of the meter, seems applicable to many other 
physical researches, and will doubtless take its place among 
the most accurate and important modes of measuring linear 
dimensions, especially small ones. The processes by which it 
has been possible to extend its application to the full length 
of a meter-bar are very ingenious, and must reflect great 
honor upon the gifted physicist who devised and executed 
them. 

Other important metrological investigations have been car
ried forward with energy during the year, among which I may 
mention the extension of the hydrogen·scale for thermometers 
to very low temperatures, where the alcohol-scale becomes un
trustworthy. For practical use in determining temperatures 
below -600 0., reason has been found to believe that the em
ployment of toluene, or of ethylic alcohol, will be found ser 
viceable. This question, as also that of the definite fixation 
of the hundredth degree below 0° 0., has received much at
tention and the investigations are approaching definite results. 

It may be known to some of the society that a physicist in 
the Netherlands, Mr. Bosscha, published some sharp criticisms 
of the comparison of the recently established fundamental pro
totype of the meter with the Metre des Archives the length of 
which it had been intended to reproduce. The boldness of the 
assertions was such as to cause some uneasiness among those who 
were not especially conversant with the methods employed j 
although in one sense such an error as was alleged would only 
pOllsess a historic importance, since the new International Pro
totype has been definitely adopted for the definition of the 
meter. Yet inasmuch as it had been desired to repl'oduce the 
length of the old Metre des Archives with all attainable pre
cision, any appreciable deviation from this length would have 
been a source of much regret. The elaborate comparisons 
from which the assnmed eqnality was deduced have been sub
jected, during the last summer, to a new and very detailed re
compntation by the Director of the International Bureau, and 
yield the same result as before. .Mr. OOI'nu has investigated 
the whole matter anew, and has discovered the soul'ce of the 
discrepancies in erroneous methods employed by Mr. Bosscha, so 
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that the question is now definitely disposed of. The inference 
is justified that there is no appreciable difference of length be
tween the two standards. Although the Metre des Archives 
is an end-meter, or metre-a-bouts, made of a relath'ely soft and 
flexible metal and its extremities adjusted by filing, while the 
International Prototype gives the meter by the distance be
tween delicate lines traced upon platiniridium, yet the prob
able error of the comparison, which gives zero as the difference 
of length, cannot exceed one micron, a limit of errol' twenty-five 
times smaller than the tolerance fixed upon by the constructors 
of the original standard. 

It has seemed to me that tllis sketch of some of the work 
of the International Bureau would have interest for you, as 
showing the advances made in metrology during the present 
year. Other important physical researches for metrological 
purposes are in prosecution and promise valuable results, at 
least from a scientific point of view. Meanwhile the compari
son of the chief standards of most countries, whether metric or 
otherwise, including geodetic bars and thoRe possessing historic 
value 01' interest, has heen steadily going on, and most of those 
standards of length which are now, or have in comparatively 
recent time, been employed in important measurements, have 
now been compared with the International Prototype. 

During the current year our efficient Secretary has dis
tributed l1early 4,500 metric charts, and as many pamphlets, 
circulars and blank petitions,-as you will learn from his re
port. It is impossible that these should not bring in due time 
a fitting return, in the shape of renewed interest throughout 
the land in the reforms for which we are striving. 

In these remarks I have referred chiefly to the metric sys
tem of weights and measures, UpO~l which by common accord 
the efforts of our society are at present concentrated; leaving 
aside most of its many othe!' ends. Let us trust that by com
mon effort the first victory may soon he achieved and leave us 
freer to prosecute some of the other purposes of the society. 
This requires individual effort, exerted accoraing to organized 
method. 




